An intravenous glucose tolerance test was carried out in i i patients with chronic manganese poisoning. Prolonged reactionary hypoglycaemia was observed. The underlying mechanism is discussed. It may be due to a disturbance of the hypothalamo-pituitary-adrenal axis.
total number of published cases has not exceeded 6oo, but manganism has aroused great interest because it is severely incapacitative.
The neurological lesions found clinically are characteristic enough to warrant their categorization as a distinct clinical syndrome with many similarities to but also marked differences from Parkinsonism (Hassanein, I964). Pulmonary complications may also be observed, as by Boyer and Rodier (I954) in Moroccan workers. Penialver (1955) , however, rarely observed them in Cuban workers, and Hassanein (I964) never encountered them in an extensive survey of manganism in the United Arab Republic. Pulmonary lesions have been produced experimentally (Lloyd Davies, I946).
There is universal agreement about the pathogenesis of chronic manganism and about the nature and progress of its neurological features; and much work has been done on the physiological role, absorption, distribution, transport, and fate of manganese in the body (Cotzias, I958) ; but the possible mechanism or mechanisms underlying the neurological lesions are still matters of speculation.
The present work represents two attempts to Received for publication July 9, I964. explore factors which may help to elucidate these mechanisms. We have studied the effects of chronic manganism on glucose tolerance and on liver function, as shown by the electrophoretic pattern of serum proteins. The latter study was suggested by the similarities with Parkinsonism, the relation between which and impairment of liver finction is well established in Wilson's disease.
Materials and Methods
Subjects In this study II patients with wellestablished chronic manganism and 20 healthy volunteers of the same age group were compared. All subjects were men of 32 to 65 years, and all were in hospital for seven to I5 days before testing. The patients had been exposed to manganese ore for an average of seven years. They all came from the same native village (Khattare in upper Egypt) and were brought to Kasr El-Aini Cairo University Hospital for investigation and treatment.
Glucose Tolerance Test The subjects were kept on a high carbohydrate diet for seven to I5 days before the test and fasted overnight.
Glucose was injected intravenously to eliminate differences in absorption from the alimentary tract. This method gives more consistent results than oral administration (Amatuzio, Stutzman, Vanderbilt, and Nesbitt, 1953 The significance of the differences between the mean values of blood glucose in the controls and in the patients was subjected to the t-test (Bum, Finney, and Goodwin, 1950) .
Electrophoretic Analysis of Serum Proteins
Total serum proteins were estimated in patients and controls fasted overnight using Greenberg's technique (I929). Paper electrophoresis of the proteins was carried out essentially as described by Kamel (1956) .
Results
Glucose Tolerance Tests The results obtained on i I patients and seven controls are shown in Tables I and II. In the patients the glucose levels were lower than in the controls from the beginning of the test, but the difference was not significant at 0o5 and I hour. From I-5 to 4 hours, however, it was significantly lower, i.e., there was an exaggerated, prolonged hypoglycaemia. This is illustrated in Fig. I , which shows a typical case. Some patients complained of drowsiness during the hypoglycaemic phase.
Tests on Serum Proteins The mean concentrations of total serum proteins and of the separated fractions (albumin and l°C 2, f, and y globulins) are shown in Table III . The albumin: globulin ratios were lower in the patients than in the controls, because the albumin concentrations were lower and the y-globulin concentrations higher. The concentrations of the other globulins were also higher, but only significantly so in the case of a2 globulin. Discussion
The mean fasting blood glucose levels in patients with chronic manganism were lower than in normal individuals (controls) but lay within normal limits. The glucose tolerance curve in the patients was, however, significantly lower after the primary peak than in the controls (Table II and Fig. i) . Hypoglycaemia from manganese ion has previously been reported by Rubenstein, Levin, and Elliott (I962) who succeeded in controlling a diabetic patient at a certain stage of his disease with a manganese salt. Attacks of hypoglycaemia have also been reported in cases of post-encephalitic Parkinsonism by Meakins (I940) . In view of the similarities in the neurological lesions in the two conditions (Naby and 
